This study forms two portfolios, online and in-class, each consisting of ninety matched undergraduate classes offered at a university and compares them on the basis of the grade performance of the students. The enrollment in the two portfolios is 1,958 and 2,073 students respectively. It finds that students in the online portfolio get lower grades compared to those in the in-class portfolio. Furthermore, the difference is significant for students with the following characteristics: female, white, closer proximity to campus, and income level. In the two years after portfolio formation, irrespective of the grade performance and other characteristics, a significantly lower proportion of the online students compared to the in-class students take the subsequent course (relative to their portfolio course). Subject to this caveat, the grade performance of students in the subsequent course is not different for the two groups.
Introduction
Now that Internet-based distance education has taken hold in colleges and universities, research has begun to emerge that examines the effects of online vs. in-class (traditional) instruction on student learning (see Parker and Gemino 2001; Joy and Garcia 2000; Wegner, Holloway, and Gorton 1999; Smith and Dillon 1999) . Much of the extant research, however, relies on findings based on surveys or case studies (e.g., Kearsley   2000 ; Sherry, Fulford, and Zhang 1998; Hiltz 1997) or a single class (e.g., Cheung and Kan, 2001; Harnar, Brown and Mayall, 2000; Shum and Chan, 2000) and so is discipline specific. While it is important to understand issues about online education that are specific to a discipline or an area, it is unlikely that students are not affected by their online education in other areas. Gondhalekar, Barnett and Barthelemes (2002) point out that because online education is a relatively recent phenomenon in the finance area (and in many other areas), the depth and breadth of online classes in the finance area are limited at most institutions. Therefore, findings based on finance classes may draw the criticism of being course and/or instructor specific (i.e., being influenced by idiosyncratic factors).
This study uses two well-diversified portfolios, online and in-class, each consisting of ninety matched undergraduate classes (31 different courses from most major disciplines; forty percent instructor match-up). It compares the grade performance of students in the two portfolios by slicing the portfolios based on various student and instructor characteristics. Furthermore, it also tracks each student for a period of two subsequent years and examines the enrollment frequency and performance in the next higher level class (relative to the one they were enrolled in while in the portfolio). The purpose is to enhance the current understanding of student learning in online classes.
The study closest to ours in the finance area is that by Van Ness, Van Ness, and Adkins (2000) . They find that grades of students in the online 'Principles of Finance' class are lower compared to those in the traditional version, but the difference is not significant when they control for some of the student characteristics. However, unlike our study they do not examine what happens in the subsequent finance class.
Other relevant studies indicate the following. Surveys of faculty members teaching online finance courses indicate that most follow the traditional format (syllabi, notes, evaluation techniques, etc.) and very few use any interactive element such as discussion forums (Detzler, 2000) , while surveyed finance faculty members believe that online classes are likely to lower the quality of courses (Farinella, Hobbs, and Weeks, 2000) . Electronic vs. face-to-face mode of knowledge delivery is of special interest to the finance area because of the similarity to the situation involving virtual and real security markets. In this context, studies by Madhavan and Panchapagesan (1998) and Coval and Shumway (2001) indicate that face-to-face interaction is an important, as well as an un-imitable, element (by video-feed and other alternatives) in the pricing of securities.
As the study uses the portfolio approach used in Gondhalekar, Barnett, and Barthelmes (GBB; , their findings are relevant for this study. They report that a clientele effect exists for online versus traditional classes. More specifically, compared to the traditional classes, online classes have older students, more female representation, lower proportion of minority enrollment, and lower proportion of students with financial aid. In other words, the two portfolios exhibit significant self-selection.
The sample used in this study is from GBB (2002). (2000) is not specific to the finance area or students.
2. The poor performance of online students relative to in-class students is significant for students with the following characteristics: white, female, lower income, and those residing close to campus (the overlap between these characteristics ranges from 35% to 75%). We take this finding to be supportive of the view that online classes allow more flexibility to the students than traditional classes for putting their class work on the backburner and so their grades suffer (see Van Ness, Van Ness, and Adkins, 2000) .
3. In the two years after portfolio formation, a significantly lower proportion of students in the online portfolio compared to those in the in-class portfolio take the course subsequent to the one they were enrolled in while in the portfolio. This is true irrespective of the students' characteristics and their performance in the portfolio courses.
Furthermore, during the two years after portfolio formation, even those online students that go on to take the subsequent course take less credit hours in that area compared to inclass students. Thus, students either take online courses when they are not interested in subsequent courses or the online courses deter them from taking subsequent courses.
4. Given the caveat about enrollment in the subsequent courses, the grade performance for online and in-class students in the subsequent course is not different.
5. The proportion of female and adjunct instructed classes is slightly higher for the online portfolio than the in-class portfolio. Irrespective of the portfolio, grades are higher in the female and adjunct instructed online and in-class courses under review as compared to their respective counterparts.
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In short, to the extent course grades and the desire to seek further knowledge are reflective of student learning, online classes do not compare well with traditional classes.
The remainder of the paper is organized as follows: The details about the sample and methodology are in section 2. The empirical findings are presented in section 3, and conclusions are drawn in section 4.
Data and Methodology
The data is taken from the records of an urban university that has been accredited . This sample of classes forms our 'online' portfolio. We match this portfolio with traditional classes that are less than two academic years apart to form an 'in-class' portfolio. We also track the students in the two portfolios for a period of two years after portfolio formation to examine their interest in courses subsequent to the one in which they were enrolled while in the portfolio. As graduate classes in our sample do not offer students much choice in subsequent coursework because of the structure of the program, we leave out all of the online graduate courses (11 classes) from our sample.
The total enrollment for the matched online and in-class sections is 1,958 and 2,073 students respectively. The sample covers 31 different courses that span 13 subjects (math, economics, business, nursing, etc.) . The number of different instructors for the online sections is 34, while this number for the in-class sections is 49. The proportions of female instructors and adjunct instructors for online sections are 65% and 60% respectively, and these numbers for the in-class sections are 54% and 62% respectively.
In short, the sample is well diversified in many respects and so the findings are unlikely to be driven by any idiosyncratic factors.
While all the matched online and in-class sections are separated by two academic years or less, 25% are same semester match-ups and 43% are same instructor match-ups.
The sample is, therefore, suitable for drawing comparison between online and in-class sections. As the study assesses performance of students based on their grades, for obvious reasons it does not include students that dropped out or withdrew from the courses. In this sense, the sample suffers from a survival bias.
The study uses standard statistical methodology in testing the difference of means for variables of interest. More specifically, for a variable of interest, we find the average value of the variable across the online sections and separately find the average across the in-class sections. We then use the standard parametric t-test and the non-parametric Mann-Whitney U test for investigating whether the means are significantly different from each other. We assume the variances for the online and in-class sections to be unequal.
Occasionally we test whether the GPA of students before and after taking a course changed significantly. In such cases, we match the students' pre-and post-numbers and test the null hypothesis that the mean difference is zero by using the parametric t-test or the non-parametric Wilcoxon rank-sum test. Table 2 presents the various grade distributions and grade point average (GPA) differences between online and in-class sections for the entire sample. As indicated in Panel A, the proportion of students receiving an A, B, or C grade is lower for the online portfolio as compared to the matching in-class portfolio. This difference is statistically significant for the individual grades A and C, and when the course grades are grouped into A+B or A+B+C. In concert with these results, the proportion of students receiving a D or E grade is significantly higher for the online portfolio as compared to the matched in-class portfolio for both the individual grades and the grouped grades. Panel B of Table   2 suggests that these findings are not the result of the quality of student in the online sections versus the in-class sections. In fact, Panel B illustrates that the prior-term GPA is significantly higher for the online portfolio of students. Panel B also shows that the GPA of the online student portfolio increases to a lesser degree than that of the matched in-class student portfolio. Therefore, all of the results for Table 2 imply that online students do not perform as well as in-class students. Although these results contradict the findings of Ritchie and Newby (1989) and Ferber (1998), they support the conclusions of Van Ness, Van Ness, and Adkins (2000) .
Empirical Evidence
In addition, the findings from Panel A of Table 2 indicate the proportion of students receiving a grade of incomplete is higher for the online student portfolio as compared to the in-class student portfolio. This conclusion is consistent with Van Ness et al. (2000), who note that the lack of a directed structure and student discipline in electronic classes (e-classes) result in significantly higher assignments of incomplete grades. Table 2 also illustrates the presence of grade inflation for both the online and inclass sections which impacts student performance. Over 78 percent of the online students and 83 percent of the in-class students received a grade of A or B. The average course GPA for the online portfolio is 3.15, while the in-class student portfolio is 3.28.
Next, we examine whether significant grade differences exist among different segments of the student population based upon gender, ethnicity, and income levels to determine if a specific student segment is at a disadvantage in taking online courses. A student's use of financial aid is used as a proxy for income level. At the university in question, the female population represents approximately 65%, or two-thirds, of the overall student population. Therefore, we do observe a slightly higher percentage of female enrollment in both the online and in-class courses under investigation. Given these factors, Panel A of Table 3 shows that although the female student outperforms the male student in all categories, the female students in the online portfolio, who significantly outperform their in-class female counterparts prior to the online course, do not experience that same success in the online courses. A similar result is found in Panel B of Table 3 , when comparing white to non-white students. The white students have a significantly higher GPA in all categories. Although, the white students in the online portfolio do not significantly outperform the matched in-class portfolio prior to taking the online courses as shown in the prior-term GPA comparison, the course GPA indicates that the performance of white students suffers when taking the online course. Related conclusions are also drawn when examining the students based upon income level. As illustrated in Panel C of Table 3 , the higher income students (those not receiving financial aid) have significantly higher GPAs across all groupings of the data. Prior to taking the online courses, the higher income students in the online portfolio also had significantly higher GPAs than their matching in-class portfolio students. However, in the comparison of course GPAs for these higher income students, the difference in performance between the online and in-class student portfolios is not statistically significant. More troubling is the result that lower income students, who do not experience a significant difference in GPA when compared to the matching in-class group prior to taking the online course, do experience a significantly lower GPA when taking an online section. From these results we observe that female students, white students, and lower income students taking online courses all experience lower grade performance than their in-class counterparts.
The rationale behind taking an online course may also lead to a difference in the outcome for the student. In effect, does an out-of-county student who is taking the online course to avoid a significantly longer commute, thereby saving both time and money, ultimately perform better in an online course? In Table 4 , the data is split into categories based upon proximity to the campus; those living within the county where the university is located and those living outside the county where the university is located. The results illustrate that those students living outside the county have a significantly higher GPA than those students in the county for all categories except the course GPA, matching inclass group. The students in the online portfolio who live outside the county also have a significantly higher prior-term GPA than the in-class matching student portfolio. This GPA distinction disappears when the student living outside the county takes the online class, indicating a drop in relative performance when taking the online course. This same result is evident for the students living in the same county as the university is located. In the prior-term GPA comparison no difference exists between the online student portfolio and the in-class student portfolio. Yet, when these same students take the online course, their GPA performance is significantly lower than the matching in-class student portfolio.
Therefore, although the rationale may exist to suggest that a student taking an online course is more highly motivated to perform, the results indicate otherwise. Table 5 illustrates the impact the course instructor has on student performance. This research does not attempt to determine why these differences exist, only if they exist. As seen in Panel A, for all categories except the in-class matching student portfolio for the prior-term GPA, an instructor's gender has a significant impact on student performance. The GPA is consistently higher for the female instructor versus the male instructor. It is interesting to note, that for both genders of instructors the performance of the online student portfolio suffers when taking the online course. For the female instructor, the online student portfolio has a significantly higher relative prior-term GPA but not a significantly higher relative GPA when taking the online course. For the male instructor, the online portfolio's prior-term GPA is comparable to the matching in-class portfolio's prior-term GPA. However, the course GPA shows a significantly lower GPA for online portfolio relative to that of the in-class portfolio. Therefore, although instructor gender differences exist in the assignment of grades across the student portfolios, both genders exhibit a decline in student performance in an online section versus a comparable in-class section. Panel B of Table 5 portrays similar results for adjunct versus full-time faculty. In this comparison, consistent differences in the assignment of grades do not exist across the student portfolios for adjunct versus fulltime faculty. However, both faculty groups again exhibit a relative decline in student performance for an online section versus a comparable in-class section.
Last, Tables 6 and 7 examine both the enrollment and performance of the students in the subsequent higher-level course. In the majority of cases, the online student portfolio does not experience a lower GPA in the subsequent higher-level course as compared to the matching in-class student portfolio. The real difference arises in the number of students who pursue the subsequent higher-level course. Across all characteristics: gender, ethnicity, income level, and proximity to the university, the proportion of students enrolled in the subsequent higher level course is significantly lower for the online portfolio as compared to the matching in-class portfolio. Even those students receiving an A, B, or C grade in the online section pursued subsequent coursework in the corresponding academic area in significantly lesser numbers than those in the in-class sections. Future research could explore whether these findings are the result of the online students' lack of stimulation and enthusiasm for a subject matter normally provided by a professor in the subject in an in-class setting or just the desire of the student to complete course requirements outside his major through online courses.
Conclusions
Online classes are fast becoming a means of offering increased flexibility and convenience for students within the university setting. We investigated ninety sections offered at a university between Winter 2000 and Summer 2001 to determine if the performance of students in the online courses was at least comparable to, if not better than, that of in-class students. In general, we find that the online portfolio gets lower grades in comparison to the in-class portfolio.
When the student sample is separated based upon gender, ethnicity, income level, and proximity to campus several distinctions arise. Our research indicates that while the GPA performance of male students in our sample is not negatively impacted by taking online classes, the opposite is true for female students. Female students, who had significantly higher GPAs prior to taking the online class, have significantly lower GPAs in the online course as compared to females in the matching in-class course. Similar results are observed for white versus non-white students. Neither the prior-term GPA nor the course GPA of non-white students is significantly different for the online portfolio versus the in-class portfolio, while the white student portfolio experiences a slightly lower GPA in the online course relative to the matching in-class course. Income levels, as proxied by the student's use of financial aid, also serve as a distinguishing characteristic in the success of online learning. Although both higher income (no financial aid) and lower income (with financial aid) student portfolios exhibit declining relative GPA performance in online versus in-class sections, only the lower income student portfolio experiences a lower relative GPA when taking the online course.
Finally, both those students closer to campus (live within the same county as the university) and those students further from campus (live outside the same county as the university) suffer when taking online courses. Those students within the same county actually experience a lower relative GPA when taking the online course.
These results support the contention offered by Van Ness et al. (2000) that students taking online classes lack both the structure and self-discipline to make elearning a successful experience. Not only does their GPA performance suffer, but the rate of completion for the students taking the online course is significantly lower than the students taking the matching in-class section. As noted by Van Ness et al. (2000) and Gondhalekar, Barnett, and Barthelmes (2002) , the assignments of incomplete grades significantly lengthen the students' time to graduation and, ultimately, the cost of education.
Our analysis also finds that instructors' characteristics impact the performance of students in the online portfolio versus the in-class portfolio. Although gender differences exist in the assignment of grades across both the online and in-class student portfolios, the performance of the online student suffers when taking the online course irrespective of the gender of the instructor. A similar result is found when comparing full-time versus adjunct faculty in that both groups exhibit a relative decline in student performance for an online portfolio versus a comparable in-class portfolio.
In following the performance of these students over the two years following the completion of the semester under initial evaluation, we find that the differences in the grade distributions for the online student portfolio versus the in-class student portfolio do not continue into subsequent higher-level classes. We do find, however, that those same academic discipline.
Therefore, academic institutions must use caution in the growth and expansion of online courses within the academic curriculum. The significantly higher level of incomplete grades suggests that students do not have the appropriate structure or selfdiscipline to complete the courses independently. In addition, the negative impact on overall GPA performance implies that the method of delivery or the support system for the students needs to be enhanced to improve learning. In addition, professors may need to more closely monitor student performance and provide a more stringent timetable for completion of the coursework. Table 2 Student performance: Online vs. In-class
The sample consists of two portfolios, online and in-class, each comprising students enrolled in ninety matched sections (thirty one different courses). The two portfolios are compared on the basis of grade distributions and also on the basis of the mean performance of students enrolled in the portfolio sections (letter grades are converted into a numerical score based on a standard 0-4 scale used in computing GPAs). a, b, and c represent significance at the 1%, 5%, and 10% levels respectively [t-stat, z-stat] = t-statistic based on parametric difference of means test; z-statistic based on non-parametric difference of means test. Prior-term GPA = cumulative GPA prior to enrolling in the online/in-class section. Course Grade = Pluses and minuses are counted as part of the letter grade, e.g, B, B+, and B-are all taken as B. Course GPA = the standard scale (0-4) is used to convert letter grades into a numerical score. Table 3 Student Characteristics and Grade Differences: Online vs. In-class
Panel A Distribution of Grades
The sample consists of two portfolios, online and in-class, each comprising students enrolled in ninety matched sections (thirty one different courses). The grades received by students in the two portfolios are converted into a numerical score based on a standard 0-4 scale used for computing GPAs (this is called the course GPA). The mean course GPA for the two portfolios is compared after slicing the portfolios based on student characteristics (gender, ethnicity, and financial need).
Panel A Gender
Online Mean (Sample Size)
In-class Table 4 Distance and Grade Differences: Online vs. In-class
The sample consists of two portfolios, online and in-class, each comprising students enrolled in ninety matched sections (thirty one different courses). The grades received by students in the two portfolios are converted into a numerical score based on a standard 0-4 scale used for computing GPAs (this is called the course GPA). The mean course GPA for the two portfolios is compared after slicing the portfolios based on the residential distance of students. a, b, and c represent significance at the 1%, 5%, and 10% levels respectively Distance = number of miles between the mid-point of the county of students' residences and that of the university. Distance is taken as 'zero' when students reside in the same county as the university. Prior-term GPA = cumulative GPA prior to enrolling in the online/in-class section. [t-stat, z-stat] = test statistics based on parametric and non-parametric difference of means tests. Table 5 Instructor Characteristics and Grade Differences: Online vs. In-class
Panel
The sample consists of two portfolios, online and in-class, each comprising students enrolled in ninety matched sections (thirty one different courses). The grades received by students in the two portfolios are converted into a numerical score based on a standard 0-4 scale used for computing GPAs (this is called the course GPA). The mean course GPA for the two portfolios is compared after slicing the portfolios based on instructor characteristics (gender, and full-time status).
Panel A Gender
In-class Table 6 Enrollment and Grades in the subsequent higher-level course: Online vs. In-class
The sample consists of two portfolios, online and in-class, each comprising students enrolled in ninety matched sections (thirty one different courses). Grades of students enrolled in the two portfolios (termed course grades) are used as a basis for examining the differences in student enrollment (within two years) and performance in the subsequent higher-level course.
Panel A Enrollment
Course a, b, and c represent significance at the 1%, 5%, and 10% levels respectively Subsequent = the course subsequent in level to originals online or in-class course, e.g., Econ 202 is taken as the 'subsequent course' for the 'course' Econ 201. Table 7 Student characteristics and subsequent course performance: Online vs. In-class
Characteristics of students enrolled in the two portfolios (online and in-class) is used as a basis for examining the differences in student enrollment (within two years) and performance in the subsequent higher level course. a, b, and c represent significance at the 1%, 5%, and 10% levels respectively Distance = zero, if a student resides in the same county as the university. Fin-Aid = financial aid.

